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This invention relates to the manufacture of 
dies for use in casting or molding various kinds 
and classes of materials; and the object of the 
invention is to provide a method of forming one 
or a number of dies from a pattern or model of 
a predetermined article to be produced or from 
a produced article in the operation of forming a 
die to accurately reproduce such article; a fur 
ther object being to provide a method or proc 
ess of the class described which consists in first 
making plaster casts of the pattern or article to 
be reproduced by the casting of the resulting dies 
or the separate parts thereof, then electrode 
positing copper on one surface of each plaster 
cast to form a replica of opposed surfaces of the 
article to be formed, then utilizing the copper 
elements formed as a pattern or mold and elec 
trodepositing iron on one surface thereof to form 
an iron die or die parts of the desired contour 
capable of reproducing the original pattern or 
Sample; a further object being to provide means 
for reinforcing and backing the resultant iron 
dies to adapt them for predetermined uses in 
making die castings; and with these and other 
objects in view, the invention consists in the 
method or process of die making as more fully 
hereinafter described and claimed. 
The invention is fully disclosed in the following 

specification, of which the accompanying draw 
30 ings form a part, in which the separate parts of 

ny improvement are designated by suitable ref 
erence characters in each of the views, and in 
which 

Fig. 1 is a perspective and sectional view of 
a suitable frame or mold employed in making 
the original plaster casts with the pattern or 
sample to be arranged therein shown in an ex 
tended position and also showing parts of the 
construction broken away and in section. . 

Fig. 2 is a section on the line 2-2 of Fig. 1, 
with the parts assembled. - 

Fig. 3 is a view similar to Fig. 1, illustrating 
the formation of the the next successive steps in 

plaster casts. 
Fig. 4 is a sectional view similar to Fig. 1 of 

the structure shown in Fig. 3 and illustrating 
the resulting plaster casts. 

Fig. 5 is a perspective view illustrating the 
next step in the process which I employ. 

Fig. 6 is a section on the line B-8 of Fig. 5. 
Fig.Y. is a perspective view of a part of the 

structure shown in Fig. 6, detached. 
Fig. 8 is a sectional view through the mold, 

showing the next step in the process of forming 

(C. 204-6) 
the same, indicating the finished iron Or steel 
deposited in dotted lines. 

Fig. 9 is a view similar to Fig. 8, illustrating 
, the first methods in the steps of forming a back 
ing for the die. - 

Fig. 10 shows the completed die Or one part 
thereof made according to the invention; and 

Fig. 11 is a cross sectional view through part. 
of a complete die or the separate parts thereof, , 
made according to my invention. 10 
In carrying the invention into effect, I ma 

construct in any suitable manner an article to 
be produced or what may be termed a pattern 
of such article, or in some cases where it is de 
sirable to reproduce an article previously made 5 
in any desired manner, I may use Such article 
as the pattern piece. 

In the accompanying drawings, I have indi 
cated at 2 a pattern piece or article in the form 
of a tray or dish, the bottom wall 3 of which is 20 
provided with a recess or depression 4 in the 
form of a star to give ornamentation or design to 
the tray. The first step in the process consists 
in providing a plaster mold 5 in the form of a 
bottom plate 6 and upwardly extending side 25 
walls 7 which may be of any desired shape or 

5 

contour and of dimensions suitable for controlling 
: or substantially controlling the peripheral con 
tour of the finished die to be formed. The plate 
It is provided with an aperture f8 which fits 30 
snugly around the peripheral walls of the pattern 
2 as clearly seen in Fig. 2 of the drawings. The 
plate is also preferably provided with a raised 
wedge member 19 for forming. a gate in the fin 
ished die when such gates are desirable. How- 85 
ever, in some uses of the invention, the gate is 
not essential and this is especially true in mak 
ing castings of Bakelite or similar thermo-set 
ting plastic materials, whereas in the die casting 
of metals, thermoplastics and other materials, 40 
the gate is desirable. The size, and contour of 
the gate will depend entirely upon the construc-. 
tion of the die, and in the present drawings the 
illustration throughout is purely diagrammatic. 

If desired, alining pins 2 may also protrude is 
from the upper surface of the plate it to pro 
vide proper alinement between the plaster casts 
to be made. After the parts have been assembled 
as seen in Fig. 2...of the drawings, a body of mold 
ing material or plaster of Paris is placed in the 50 
frame and a perfect or substantially perfect 
impression will be taken of the inner surface 2a. 
of the pattern 2. After this plaster cast is made, 
the same being designated at 2 in Figs. 3, 4 of 
the drawings, this cast is placed in another frame is 
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| 5a, substantially similar to the frame 5, and 
the pattern 2 is arranged upon the molded por 
tion 22 of said cast and alinement pins 23 are 
placed in the apertures of the cast 2 and project 
upwardly into the chamber of the frame 5a. A 
gate forming piece 9a is arranged in the gate 
recess 24 formed in the cast body 2 by the mem 

O 

15 

20 

25 

30 

35 

40 

50 

ber 9 and projects above the surface of the 
plaster cast 2 so as to form a similar recess 24a 
in the second plaster cast 25 which has a mold 
recess or impression 26 conforming with the outer 
walls 2b of the pattern piece 2. 

Prior to forming the plaster cast 25, two thin 
strips of ribbon or fabric 2 are arranged upon 
the upper surface of the body 2 adjacent two 
edges thereof, and the upper surface of Said body 
will be coated with a suitable material to prevent 
adhesion of the plaster cast 25 therewith. When 
the body 25 becomes set' and hard, the same is 
removed by the aid of the strips 2. After remov 
ing the pattern 2 and the part 9a as well as the 
pins 23, two bodies 2 and 25 will remain and 
these bodies are treated through a series of steps 
in the formation of the resulting molds or dies. 
In order to illustrate, the invention, the further 

steps of the process will be applied to the plaster 
body 2 only, it being understood that similar 
steps are employed in conjunction with the body 
25 in forming the two resulting die or mold parts. 
The next step in the process consists in coating 

the entire body 2 with shellac, lacquer or simi 
lar material. which is allowed to dry, after which 
a thin coating of lacquer is then applied to the 
surface 2a of the body 2. Before this coating is 
dry, fine copper powder or graphite is brushed 
thereon to form an even, continuous metallic or 
graphite Surface.' ... then attach two copper wires 
28, 29 to the body 2 and over and in contact with 
the treated surface 2a, after which the entire 
body 2, except for the surface 2 between the 
wires 28 and 29 and inwardly of the upper and 
lower edges 30 thereof are coated with wax or 
other suitable non-conducting material, as is in 
dicated at 3 in Fig. 6 of the drawings. The 
body 2 treated and prepared as above described 
is now placed in a copper electrodepositing or 
electroplating bath for a sufficient length of time 
to produce the desired deposit of copper upon the 
surface 2a, which will be in the form of a 
relatively thin shell as seen at 32 in Fig. 7 of the 
drawings, which is also indicated in cross sec 
tion in Fig. 6 of the drawings. This shell 32 is 
then removed from the body 2. It will be under 
stood in this connection that any other types of 
metal deposits may be formed in the manner 
of the copper deposit which would be suitable for 
the purposes herein named, or, if desired, a me 
tallic cast may be made on the plaster or other 
molded body. 
The next step of the process consists in arrang 

ing a suitable backing upon the surface 32a of the 
copper shell32, and this backing may be in the 
form of a body of plaster of Paris 3 or a body of 
wax, lead or the like suitably molded thereon, or, 
if desired, may consist of a body. of low melting 
lead alloy, soldered or otherwise secured to the 
surface 32a of the shell 32. In some cases, the 
backing may not be necessary, but this would de 
pend largely upon the thickness of the shell or the 
design of the mold cavity therein, or the backing 
maybe applied before the shell 2 is removed from 
the body 2. In any event, the rear surface of the 
shell 32a or the backing is then coated with lac 
quer or other suitable non-conductive material 
4. Two wires S are arranged to contact the no 

ner surface of the shell 32 and the surface 32b 
of the shell is then polished or brushed to a per 
fect smoothness by any suitable means after which 
the next step in the operation is performed. 
The next step of the process consists in plac 

ing the shell 32 treated and prepared as above 
stated in an iron electrodepositing or an electro 
plating bath a sufficient length of time to form on 
the surface 32b of the shell 32 a deposit of iron 
or steel as indicated in dotted lines at 36 in Fig. 8 10 
of the drawings. The surface 3Gd of the deposit 
adjacent the surface 32b of the shell 32 will be a 
perfect or substantially perfect reproduction of 
the surface 32b, whereas, the surface 36b will be 
rough or irregular. s 
In the production of molds or dies of Various 

kinds and classes, the degree of time for the iron 
deposit will be varied to suit the conditions to 
which the die or mold is to be subjected. In other 
words, the thickness of the deposit will be varied to 20 
give the required strength and rigidity to the re 
sulting die or mold. After the desired deposit has 
been formed as at 36, the same is removed from 
the bath and stripped from the shell 32 and this 
deposit 36 forms, in so far as the surface 36a 
is concerned, one half of the resulting die or mold 
to be used in making moldings or castings as here 
tofore stated. The die 36 may be heat treated, 
annealed, tempered or otherwise prepared for giv 
ing it the required strength in the respective uses 30 
to which the same is to be applied. The die or 
mold 36 may be trimmed to a finished contour and 
the surface 36a, thereof treated in any desired 
manner to provide the proper finish or polish 
thereon. At the same time, the surface 36b may 8 
be finished in such manner as to suit it for the 
particular use to which the die is subjected. In 
some cases, a suitable backing may be cast or 
molded thereon or a finishing plate may be at 
tached thereto. However, in some uses and es- 40 
pecially where the die or mold parts are sub 
jected to heavy pressures, it would be desirable to 
provide a very accurate backing for the rough 
or irregular surface 36b. In this case, I proceed 
as follows. 
The surface 36a of the die part 36 is coated 

with a suitable non-conducting material as indi 
cated at 37. Electric wires 38 are attached to the 
die and a copper shell 39 is formed on the sur 
face 3b of the die by copper electrodepositing the 50 
same thereon in the manner of forming the shell 
32. After the copper shell 39 has been formed and 
before removing the same from the die 36, a low 
melting point alloy, preferably of lead, is sol 
dered onto the outer surface 39a of the shell 3 55 
to form a suitable backing body 40 as indicated 
in dotted lines in Fig. 9 of the drawings, after 
which the shell 3 including the backing 4 is re 
moved from the die 36 and a casting of iron, steel 
or other material is made therefron. O 

In Figa. 10 and 11 of the drawings I have 
shown such resulting casting at . The surface 
4a is of a contour similar to the contour of the 
surface b of the diet, thus providing an ac 
curate or substantially accurate backing for said 65 
die. In some instances, the copper shells with 
a suitable backing body as at 4, which may be 
in the form of an alloy or a cast of some other 
material, may be used as a finish or backing in 
the use of the de St. It is only where the die 70 
is subjected to heavy stresses or strains or ex 
cessive pressures, that backing similar to the 
backing 4 is required. It will be understood 
that the dies may be actuated hydraulically or 
pneumatically, in which latter event, the contour is 
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of the outer surfaces thereof is of no real 
Consequence. 

in Fig. 11 of the drawings, I have shown at 42 
the other die part which would be made from 
the plaster cast 25 in accordance with the steps 
heretofore mentioned in the treatment of the 
plaster cast 2 and the successive parts con 
structed therefron. At 43 I have shown the 
backing applied to the die 42 which is similar 
to the backing 4. At 44 is shown the gate giv 
ing admission to the impression or mold cham 
ber 45 between adjacent surfaces of the mold 
or die parts 36 and 42, which impression or mold 
chamber conforms with and will produce in the 
resulting casting or molded part formed there 
from an article which would be an exact or Sub 
stantially exact reproduction of the pattern piece 

O 

Where it is desirable to make a number of 
similar dies or molds, any desired number of the 
same may be produced from the shell 32 in 
cluding its backing 33 as shown in Fig. 8 of the 
drawings. If desired, these dies or molds may 
be assembled in a suitable frame and a single 
unitary backing similar to the backings 4, 43 or 
the backing 40 formed therefor. In some cases, 
the individual die parts may befitted or set in pre 
determined receptacles in a multiple die holding 
plate or body, the die or the backing therefor 
being shaped to fit accurately in such plate Or 
support. 
With a process of the class described, accu 

rate or substantially accurate reproductions of 
a predetermined article or a pattern of an article 
may be produced from a die formed in the man 
ner described or from a multiplicity of dies pro 
duced in this manner, in which event, all of 
the castings will be identical, notwithstanding 
the fact that they are made from a multiplicity 
of independent die units in what is commonly 
termed a multiple impression die. Replacement 
or renewal of dies may be made from time to 
time at a very nominal cost, and in fact, the cost 
of producing the original dies is economical as 
compared with present methods of preparing 
dies or molds of the kind under consideration. 
Instead of depending upon the accuracy of a 

O 

S 

Workman, an accurate reproduction of the ar 
ticle or pattern piece 2 is assured by my process. 
My invention will find its special usefulness in 

the preparation of the dies or molds in the art 
of making thermo-setting castings of Bakelite. 
and similar thermo-setting materials as well as 
in the art of die casting metal alloys and thermo 
plastic materials, it being also understood that 
the dies may be used for forming or shaping 
certain kinds and classes of materials in the 
manner of stamping and sheet metal forming 
dies now in general use, and especially. where the 
tensile strength of the die is not an essential 
factor as would be the case in working heavy 
sheet metals or in punching or stamping metals. 
My invention not only consists in the proc 

ess of producing die or mold parts as herein 
specifically, described, but also in a novel con 
struction of die or mold parts wherein adjacent 
surfaces of said die or mold parts including the 
walls of the impression or mold chamber formed 
therebetween consist of electrodeposited iron, . 
thus producing a fine grade of die or mold parts, 
especially due to the fact that only the better 
types of metals are suitable in this type of con 
struction. Where the dies or mold parts are 
utilized in the formation of die castings, suit 
able means of circulating water or other cooling 

3 
agents through the die parts will be provided. 
If desired, these passages may be formed be 
tween the iron die facings and their backings or 
formed only in the backings. . 

Having fully described my invention, what I 5 
claim as new and desire to secure by Letters Pat 
ent, is: 

1. A die or mold of the class described comi 
prising at least two parts with an impression or 
mold chamber formed between adjacent Surfaces 10 
of said parts, each of the opposed walls of the 
mold chamber being female exact reproductions 
for the surfaces of the article to be produced, and 
the walls of the impression or mold chamber of 
said die parts consisting of electro-deposited iron 
having finished hardened surfaces. 

2. A die or mold of the class described comprisa 
ing at least two parts with an impression or mold 
chamber formed between adjacent surfaces of 
said parts, each of the opposed walls of the mold 20. 
chamber being female exact reproductions for 

5 

the surfaces of the article to be produced, the 
adjacent walls of the die parts including the im 
pression or mold chamber thereof consisting of 
electrodeposited iron having finished hardened 
compression surfaces, said walls including a back 
ing of reinforcing and strengthening material, 
and said backing being of predetermined con 
tour. 

3. The process of constructing dies of the class 30 
described which consists in taking a predeter 
mined object to be reproduced from the dies, first 
making plaster casts of the separate side sur 
faces of said pattern, then forming a die from 
each plaster cast by first producing electrode- 35 
posited copper shells on the impressions of said 
plaster casts, removing said shells from the plas 
ter casts, then electrodepositing iron on the in 
pression surfaces of said copper shells, and then 
stripping off the copper shells to form the re- 40 . 
sulting metal dies, each having an accurate fe 
male impression of one side surface of the origi 
nal object employed. 

4. The process of constructing dies of the class . 

25 

described which consists in taking a predeter- 45 
mined object to be reproduced from the dies, first 
making plaster casts of the separate side surfaces 
of said pattern, then forming a die from each 
plaster cast by first producing electrodeposited 
copper shells on the impressions of said plaster 50 
casts, removing said shells from the plaster casts, 
then electrodepositing iron on the impression 
surfaces of said copper shells, then stripping 
of the copper shells to form the resulting metal 
dies, each having an accurate female impression 55 
of one side surface of the original object em 
ployed, and applying a suitable backing to the 
copper shells prior to forming the electrodepose 
ited iron thereon. 

5. The process of constructing dies of the class 60 
decribed which consists in taking a predeter- . 
mined object to be reproduced from the dies, 
first making plaster casts of the separate side 
surfaces of said pattern, then forming a die from 
each plaster cast by first producing electrode- 65 
posited copper shells on the impressions of said 
plaster casts, removing said shells from the plas--- 
ter casts, then electrodepositing iron on the in 
pression surfaces of said copper shells, then 
stripping of the copper shells to form the reno 
sulting metal dies, each having an accurate fe 
male impression of one side surface of the orig 
inal object employed, and then applying suitable 
reinforcing backings to the dies to finish an 
give predetermined contour thereto. . . S 
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6. The process of constructing dies of the class 

described which consists in taking a predeter 
mined object to be reproduced from the dies, 
first making plaster casts of the separate side 
Surfaces of Said pattern, then forming a die from 
each plaster cast by first producing electrode 
posited copper shells on the impressions of said 
plaster casts, removing said shells from the plas 
ter casts, then electrodepositing iron on the im 

pression surfaces of said copper shells, then 
stripping of the copper shells to form the result 
ing metal dies, each having an accurate female 
impression of One side surface of the Original 
object employed, and Suitably treating the im 
pression surfaces of the dies to finish and harden 
such surfaces. 

PAUL C. ABOUCHAR. 


